ABSTRACT Background: Dietary determinants of hepatic steatosis, an important precursor for nonalcoholic fatty liver disease, are undefined. Objective: We explored the roles of sugar and fat intake as determinants of hepatic steatosis and visceral obesity in overweight adolescents at risk of type 2 diabetes. Design: This was a cross-sectional study of dietary patterns and adipose tissue distribution in 74 overweight adolescents (aged: 15.4 6 1.8 y; body mass index z score: 2.2 6 0.4). Main outcome measures were hepatic steatosis ($5.5% fat:water) measured by magnetic resonance spectroscopy and visceral obesity (visceral-tosubcutaneous adipose tissue ratio $0.25) measured by magnetic resonance imaging. Main exposure variables were dietary intake and habits assessed by the Harvard Youth Adolescent Food Frequency Questionnaire. Results: Hepatic steatosis and visceral obesity were evident in 43% and 44% of the sample, respectively. Fried food consumption was more common in adolescents with hepatic steatosis than in adolescents without hepatic steatosis (41% compared with 18%; P = 0.04). Total fat intake (b = 0.51, P = 0.03) and the consumption of .35% of daily energy intake from fat (OR: 11.8; 95% CI: 1.6, 86.6; P = 0.02) were both positively associated with hepatic steatosis. Available carbohydrate (b = 0.54, P = 0.02) and the frequent consumption of soda were positively associated with visceral obesity (OR: 6.4; 95% CI: 1.2, 34.0; P = 0.03). Daily fiber intake was associated with reduced odds of visceral obesity (OR: 0.82; 95% CI: 0.68, 0.98; P = 0.02) but not hepatic steatosis. Conclusion: Hepatic steatosis is associated with a greater intake of fat and fried foods, whereas visceral obesity is associated with increased consumption of sugar and reduced consumption of fiber in overweight and obese adolescents at risk of type 2 diabetes. This study was registered at clinicaltrials.gov as NCT00755547.
INTRODUCTION
Nonalcoholic fatty liver disease (NAFLD) is the most common liver disease affecting children and adults (1, 2) . The earliest manifestation of NAFLD is hepatic steatosis, which is an excessive accumulation of triglycerides within hepatocytes (3) . The presence of hepatic steatosis is associated with the progression to advanced liver diseases leading to cirrhosis (3) (4) (5) (6) . Youth with hepatic steatosis are characterized by insulin resistance, components of the metabolic syndrome (7), a high visceral adipose tissue content (8) (9) (10) and display an elevated risk of type 2 diabetes (11) . Therefore, strategies that reduce or prevent hepatic steatosis in overweight or obese adolescents have the potential to improve overall cardiometabolic risk and reduce the risk of several chronic diseases.
In adults, dietary modification that leads to a reduction in body weight is the cornerstone in the management of both NAFLD and hepatic steatosis (12, 13) . In adolescents, Western dietary habits (ie, high fat and sugar intakes), diets low in fiber, diets with elevated sugar, fructose, or saturated fat intake are associated with NAFLD, elevated liver transaminases, and hepatic echogenicity via ultrasound, which suggest that they are associated with hepatic steatosis (14) (15) (16) . Dietary components may also be involved in the pathogenesis of hepatic steatosis because of their association with visceral obesity, in particular high fructose intake (17) , low fiber intake (18, 19) , and skipping breakfast (20) . Although previous studies provide insight into dietary factors that may contribute to hepatic steatosis, the studies have suffered from significant limitations, including failures to directly quantify hepatic triglyceride by using objective measures, failure to adjust for important confounders, including body mass and cardiorespiratory fitness, and failure to measure multiple dietary factors, in particular dietary habits. Accordingly, the role of dietary factors in the development of hepatic steatosis in overweight and obese adolescents is largely unknown.
To expand on the current literature and further understand the dietary determinants of fat partitioning, we conducted a cross-sectional study to examine associations between various dietary factors and both hepatic steatosis and visceral obesity in overweight and obese adolescents. We hypothesized that high daily intakes of fructose and fat and a low daily intake of fiber would be associated with both hepatic steatosis and visceral obesity.
SUBJECTS AND METHODS
Data for the current cross-sectional analyses reported here were collected between May 2008 and July 2012 during baseline testing of overweight youth enrolled into a randomized controlled trial of physical activity on outcomes associated with type 2 diabetes (www.clinicaltrials.gov; NCT00755547). Primary outcome measures for the current study were hepatic steatosis [$5.5% fat:water (F:W)] measured by magnetic resonance spectroscopy and visceral obesity (visceral-to-subcutaneous adipose tissue ratio $0.25) measured by MRI. Main exposure variables were dietary intake and habits assessed by the Harvard Youth Adolescent Food Frequency Questionnaire. Inclusion criteria for the trial were 1) age 13-19 y, 2) BMI (in kg/m 2 ) considered at least overweight according to the International Obesity Task Force (21) , and 3) physically inactive (,180 min structured moderate-to-vigorous intensity physical activity/wk) in the 6 mo before enrollment. Participants were excluded from the trial if they 1) had been diagnosed with diabetes or impaired glucose tolerance, 2) had an injury that would prevent exercise, 3) had significant weight loss in the past 6 mo, 4) were taking corticosteroids or atypical antipsychotics [because they influence metabolism (22) ], or 5) were pregnant at the time of screening. Participants were recruited through posters in doctors' offices, print advertisements in local newspapers, and radio advertisements on local radio stations. All participants and their parent or guardian provided written informed consent. Participants .18 y of age did not need parental consent. The study was approved by the University of Manitoba Biomedical Research Ethics Board and performed according to the Declaration of Helsinki. All study visits took place at The Manitoba Institute of Child Health.
Main outcome measures: hepatic steatosis and visceral obesity
MRI was performed by using either a 1.5-T (Signa; General Electric Medical Systems) or 3.0-T (Trio; Siemens Medical Solutions) whole-body magnet as previously described (23) (24) (25) . The hepatic triglyceride content was measured by using 1 H magnetic resonance spectroscopy (23) . High-resolution images of the liver were obtained by using standard clinical MRI techniques (24, 26) . After image acquisition, a single voxel volume of interest was placed in the upper right lobe of the liver in an area devoid of subcutaneous adipose tissue and visceral adipose tissue to acquire 1 H spectra (23, 24) . A total of 64 spectra were collected and averaged to determine the intracellular triglyceride content. Previous studies have documented that intracellular lipid values acquired from 1.5-and 3-T magnets are nearly identical and highly correlated (27) . The hepatocellular triglyceride content was quantified off line with a computer program (LC Model Package, version 6.20; SW Provencher) (28) . As in other studies (7), hepatic steatosis was defined as a triglyceride content $5.5% F:W. This threshold of intrahepatocellular triglyceride is used to define hepatic steatosis because it approximates the 95th percentile for healthy normoglycemic adults and is equal to biopsy-derived intracellular amounts of 5.5 mg/g, which is considered the clinical threshold for hepatic steatosis (29) .
The visceral adipose tissue content was measured by using a standard MRI technique (26, 30) . A single axial slice acquired from either a 1.5-or 3-T whole-body magnet was used to quantify visceral and subcutaneous adipose tissue at the level of the fourth lumbar vertebrae. Tissue was quantified offline with 3D Slicer software (version 3.21; Brigham and Women's Hospital). In the absence of established thresholds for visceral adiposity, the visceral-to-subcutaneous adipose tissue ratio was used to define visceral obesity because it is associated with metabolic risk factor clustering, and it adjusts for differences in fat distribution within the abdominal region (10) . Visceral obesity was treated as a binary outcome, and a visceral-to-subcutaneous adipose tissue ratio .0.25 was used to categorize adolescents. A visceral-to-subcutaneous adipose tissue ratio .0.25 represented the median (0.23) and mean (0.26) for this study cohort, and previous studies have suggested that this threshold is associated with significantly elevated risk of cardiometabolic risk factor clustering (10) . Visceral obesity was also categorized independent of subcutaneous adipose tissue and dichotomized as a visceral adipose tissue area $80 cm 2 . This threshold was selected because we have previously shown that visceral adipose tissue $80 cm 2 is associated with increased risk of metabolic abnormalities in adolescents (7) . In the cohort that completed the food-frequency questionnaire (n = 74), measurements of visceral adiposity were available for 99% of participants (n = 73), measurements of subcutaneous adipose tissue were available for 86% of participants (n = 64), and measurements of the hepatic triglyceride content were available for 92% of participants (n = 68). Reasons for excluding scans included a failure of the scanner during data collection, body size that exceeded the limits of the machine (n = 7), or uninterruptable scans (ie, poor resolution).
Exposure variables: dietary intake and dietary habits
Dietary intake and habits were determined by using the Harvard Youth Adolescent Food Frequency Questionnaire (31, 32) . Subjects were asked to report their dietary intakes and habits during the previous 12 mo. The questionnaire was completed at the visit, and staff members were available to answer questions. The Harvard Youth Adolescent Food Frequency Questionnaire is a simple, self-administered and validated questionnaire to determine dietary patterns and estimate dietary intake (31, 32) . The questionnaire consists of 147 questions regarding habitual dietary habits and intakes of specific foods and supplements. Individual measures of total daily energy intake, dietary intake from protein, available carbohydrate (total carbohydrate minus fiber), fiber, total fat, saturated fat, total sugar (includes all sugars), and fructose are calculated from estimates of the frequency of consumption of various foods. To determine whether participants met current dietary recommendations, age-and sex-specific Adequate Intake recommendations were used for fiber, and acceptable macronutrient distribution ranges were used for total fat (20-35% of energy) and saturated fat (,10% of energy) (33) .
Dietary habits available within the Harvard Youth Adolescent Food Frequency Questionnaire included skipping breakfast, the DIETARY DETERMINANTS OF HEPATIC STEATOSIS consumption of fast food, the consumption of fried food, eating dinner with family members, eating dinner in front of the television, the consumption of soda, and the consumption of sugarsweetened beverages. Frequent engagement in a particular dietary habit was classified as follows: 1) consuming fast food $2 times/wk, 2) consuming fried food (included at home and away from home, $4 on a scale from 2 to 8), 3) eating dinner with family $3 times/wk, 4) eating dinner in front of the television $3 times/wk, 5) consuming $2 cans soda/wk, and 6) consuming sugar-sweetened beverages (included soda, fruit drinks, and sugar-sweetened iced tea; $9 on a scale from 3 to 17).
Confounding variables
Age, sex, ethnicity, BMI z score, and cardiorespiratory fitness data were available in all participants and controlled for in multivariate analyses. Ethnicity was self-reported or reported by a parent or guardian. BMI was calculated from height and weight (Healthometer Inc) measured in duplicate to the nearest 0.1 cm and 0.1 kg, respectively. Absolute BMI values were converted to an age-and sex-specific z score by using nationally representative age-and sex-specific normative data (21) . Waist circumference was measured in duplicate at the top of the iliac crest with a flexible tape measure and reported to the nearest 0.5 cm (34) (35) (36) (37) . A fasting homeostasis model of assessment of insulin resistance was calculated from fasting insulin and glucose concentrations. Plasma glucose was measured on a Roche Modular P analyzer (Roche) with a UV test principle (hexokinase method). Insulin was measured by using an Immulite solidphase, 2-site chemiluminescent immunometric assay (Siemens). Hepatocellular enzymes, alanine transaminase, and aspartate transaminase were obtained with participants in the fasted state and measured on a Roche Modular P analyzer. Manitoba Diagnostic Services, which is a clinical laboratory that services general and pediatric hospitals, performed biochemical analyses. Cardiorespiratory fitness was determined by using indirect calorimetry during a graded maximal exercise test to exhaustion on a cycle ergometer (38) .
Strategies to overcome bias
To reduce risk of measurement bias, we used valid and reliable tools to assess the primary outcome measure, hepatic triglyceride content, and the exposures of interest, the dietary intake and patterns. To address the confounding effects of age, sex, BMI, and ethnicity, we used regression models that adjusted for key confounding variables in all primary and secondary analyses.
Statistical analysis
All data are presented as means and 95% CIs unless otherwise stated. Data were tested for normality by using the KolmogorovSmirnov test. Independent t tests were used to identify groupwise differences in continuous variables, and chi-square tests were used to identify differences in categorical variables between cases and controls. Abnormally distributed variables were log transformed and, if not normally distributed after transformation, a Mann-Whitney U test was conducted. Multivariate linear regression was used to determine the independent continuous relation between dietary variables and hepatic steatosis, visceral adiposity, and the visceral-to-subcutaneous adipose tissue ratio. Multivariate logistic regression analyses were performed to calculate odds of hepatic steatosis (hepatic triglyceride content $5.5% F:W) and visceral obesity (ie, elevated visceral-to-subcutaneous adipose tissue ratio $0.25) after exposure to various dietary variables. All regression analyses were adjusted for age, sex, BMI z score, ethnicity, cardiorespiratory fitness, and total energy intake when appropriate. With the assumption that w33% of overweight youth present with hepatic steatosis, a sample of 74 youth provided sufficient power to detect a minimum OR of 3.0 for categorical exposure variables and b = 0.25 for continuous exposure variables. P , 0.05 was considered statistically significant. All data were analyzed with SPSS software (version 20; SPSS Inc).
RESULTS

Participant characteristics
A total of 230 adolescents were screened and examined for eligibility for the randomized controlled trial, 120 adolescents met inclusion criteria, and 74 adolescents completed the Harvard Food-Frequency Questionnaire and were imaged for hepatic triglyceride content and visceral fat mass. Adolescents who were included in the analyses compared with adolescents who were not included in the analyses (n = 46) displayed a higher waist circumference (110.6 compared with 99.8 cm, respectively; P , 0.001), BMI z score (2.2 compared with 1.9, respectively; P , 0.001), visceral fat mass (91.5 compared with 65.7 cm 2 , respectively; P , 0.001), and subcutaneous fat mass (379.5 compared with 274.7 cm 2 , respectively; P , 0.001). In addition, there was a higher proportion of boys in the analysis compared with those not included in the final analysis (32% compared with 16%, respectively; P = 0.04).
Participant characteristics stratified according to the presence and absence of hepatic steatosis and visceral obesity are presented in Tables 1 and 2 . Participants included in the study were, on average, 15. Only 8% of the sample reported an adequate daily fiber intake (26 g for girls aged 9-18 y and 38 g for boys aged 14-18 y) (33) .
Dietary determinants of hepatic steatosis and visceral obesity
Hepatic steatosis was more common in boys than girls (67% compared with 32%, respectively; P = 0.007; Table 1 ). Liver aminotransferases were higher for youth with than without hepatic steatosis (P , 0.001; Table 1 ). In youth with hepatic steatosis compared with youth without hepatic steatosis, a diet high in fat intake (.35% of total daily calorie intake) (33.3% compared with 5.1%, respectively; P = 0.02) and frequent consumption of fried foods (41% compared with 18%, respectively; P = 0.04) were more common (Table 2) . Total daily sugar intake was higher in adolescents with than without visceral obesity (149 compared with112 g/d, respectively; P = 0.03). In addition, frequent soda intake tended to be more common in adolescents with visceral obesity; however, this tendency did not reach significance (32% compared with 14%, respectively; P = 0.08). Soda intake was also more common in youth with elevated absolute visceral adipose tissue (.80 cm 2 ) than in youth without elevated absolute visceral adipose tissue (37% compared with 13%, respectively; P = 0.02; Table 2 ). 1 Continuous variables are presented as means (95% CIs), and categorical variables are presented as the percentage of subjects (%). Independent t tests were used to identify group-wise differences in continuous variables, and chi-square tests were used to identify differences in categorical variables between cases and control subjects. Abnormally distributed variables were log transformed, and if not normally distributed after transformation, a Mann-Whitney U test was conducted. *P , 0.05 between hepatic triglyceride ,5.5% F:W and $5.5% F:W; **P , 0.05 between VAT:SAT ratio ,0.25 and $ 0.25. AI, Adequate Intake; ALT, alanine transaminase; AST, aspartate transaminase; FN, First Nations; F:W, fat:water; SAT, subcutaneous adipose tissue; VAT, visceral adipose tissue.
2 Categorical variables: age-and sex-specific AI recommendations were used for fiber, and acceptable macronutrient distribution ranges were used for total fat (20-35% of energy) and saturated fat (,10% of energy). 1 *Chi-square tests were used to identify differences between cases and control subjects, P , 0.05. F:W, fat:water; SAT, subcutaneous adipose tissue; VAT, visceral adipose tissue.
2 Consumption of fast food $2 times/wk. 3 Consumption of fried food $4 (scale: 2-8). 4 Dinner with family $3 times/wk. 5 Dinner in front of television $3 times/wk. 6 Soda intake $2 cans/wk. 7 Sugar-sweetened beverage intake (soda, fruit drinks, and sweetened iced tea) $9 (scale: 3-17).
Multivariate linear regression results are presented in Table 3 . After adjustment for confounders, total fat intake was positively associated with hepatic triglyceride content (b = 0.51, P = 0.03), and available carbohydrate intake (b = 0.54, P = 0.02) was positively associated with the visceral-to-subcutaneous adipose tissue ratio. The visceral-to-subcutaneous adipose tissue ratio was negatively associated with fiber intake (b = 20.37, P = 0.04) and positively associated with total sugar intake (b = 0.26, P = 0.04); however, these associations were no longer significant after adjustment for confounders.
Multivariate logistic regression results are presented in Tables  4 and 5 . The consumption of a diet high in fat was associated with a 12-fold increased odds (95% CI: 1.60, 86.62) of hepatic steatosis after adjustment for energy intake, age, sex, BMI z score, ethnicity, and cardiorespiratory fitness. The frequent consumption of fried foods was associated with a 3-fold increased odds (95% CI: 1.04, 9.43) of hepatic steatosis; however this association was no longer significant after adjustment for confounding variables (OR: 2.75; 95% CI: 0.74, 10.27; P = 0.13). Daily carbohydrate and total sugar intakes were associated with a visceral-to-subcutaneous adipose tissue ratio $0.25 and elevated visceral adipose tissue. Fiber intake was associated with 18% reduced odds of visceral obesity (OR: 0.82; 95% CI: 0.68, 0.98; P = 0.02). Daily soda intake, but not the intake of sugar-sweetened beverages, was associated with a significantly higher odds of both measures of visceral obesity in fully adjusted models [visceral-to- 
DISCUSSION
To the best of our knowledge, this is the first study to examine the association between dietary factors and both the spectroscopy-derived hepatic triglyceride content and MRI-derived visceral adiposity (a gold-standard methodology), which are 2 of the earliest manifestations in the natural history of NAFLD. Data presented in this article support previous observational studies by showing that low fiber intake and high available carbohydrate, sugar, and sugar-sweetened beverage intakes are associated with increased visceral obesity in adolescents (17) (18) (19) . The data also add to our understanding of the metabolic consequences of obesity in adolescents by showing that high dietary fat and friedfood intakes are associated with hepatic steatosis. The data also suggest that the dietary factors associated with visceral obesity are distinct from those associated with hepatic steatosis in overweight adolescents, providing additional support for the notion that the 2 adipose tissue compartments can be uncoupled (7, 39) . Finally, because the observations presented in the current study were made in overweight and obese adolescents before clinically elevated measures of liver transaminases (aspartate transaminase concentration from 17 to 28 U/L; alanine transaminase concentration from 14 to 42 U/L), they suggest that these dietary patterns may play an important role in the earliest stages of the natural history of NAFLD. Collectively, these data provide important dietary targets for prevention and treatment interventions for hepatic steatosis and visceral obesity in overweight and obese youth.
Dietary factors involved in the natural history of NAFLD in adolescents are unclear. In adults, diets high in total fat and saturated fat are associated with hepatic steatosis (40) and steatohepatitis (41) . Previous studies in obese adolescents showed that hepatic steatosis, measured semiquantitatively by using hepatic ultrasound was associated with daily saturated fat intake but not total fat intake (16) , and a Western diet was prospectively associated with an increased incidence of NAFLD (14) . Data presented in the current study support the concept that dietary fat intake and the consumption of fried foods are important predictors of the presence of hepatic steatosis and expanded on previous observations by using an objective measure of hepatic steatosis. Importantly, these dietary factors predict the lipid deposition in the liver before clinically elevated measures of liver enzymes. Discrepant results between this study and others regarding the association between total fat intake and hepatic steatosis in youth may be attributed to differences in the methods used to quantify hepatic steatosis (spectroscopy compared with sonography) or dietary intake (three 24-h food recalls compared with a food-frequency questionnaire). Collectively, these findings 2 Model 1 was adjusted for available carbohydrate, fiber, protein, and total fat; Model 2 was adjusted for available carbohydrate, fiber, protein, total fat, age, and sex. Model 3 was adjusted for available carbohydrate, fiber, protein, total fat, age, sex, BMI z score, ethnicity, and cardiorespiratory fitness.
3 Model 1 was unadjusted. Model 2 was adjusted for total energy intake, age, and sex. Model 3 was adjusted for total energy intake, age, sex, BMI z score, ethnicity, and cardiorespiratory fitness. support the concept that high fat diets are involved in the earliest stages of obesity-driven NAFLD in adolescents; however, prospective cohort studies are needed to confirm these cross-sectional findings.
Excessive intake of carbohydrates (13), particularly fructose (42, 43) , has been implicated in the development of NAFLD. Conventional wisdom suggests that, in obese individuals, increased intake of fructose in the presence of hyperinsulinemia stimulates de novo lipogenesis within hepatocytes, which contributes to both steatosis and hypertriglyceridemia (44) . In youth, cross-sectional studies have suggested that a high consumption of various forms of carbohydrate (16) , particularly in the presence of genetic variants associated with lipogenesis (45) , is associated with an increased deposition of triglyceride in the liver. In contrast to these studies, and our study hypothesis, hepatic steatosis was not associated with any measure of carbohydrate intake or the consumption of sugar-sweetened beverages. The failure to replicate findings from previous studies may have been related to differences in the ethnic make-up of cohorts (white compared with Hispanic), methods used to quantify hepatic steatosis (sonography compared with spectroscopy), methods used to measure dietary intakes (food frequency compared with food records) or the relatively high hepatic triglyceride content (6.2 6 5.8% F:W) in the cohort of youth studied in the current study. Experimental trials that modulate daily intakes of simple carbohydrates are needed to determine their role in the pathogenesis of hepatic steatosis in obese adolescents.
Hepatic triglyceride content and visceral fat mass are highly correlated and linked to cardiometabolic risk (8) (9) (10) . Studies that evaluated the 2 adipose tissue compartments suggested that hepatic steatosis is a more important biomarker of metabolic risk factor clustering (7, 39) . Data presented in the current article suggest that distinct dietary factors contribute to the development of visceral adiposity and hepatic steatosis. For example, although available carbohydrate, sugar, and soda intakes were not related to hepatic steatosis, they were associated with visceral obesity, consistent with previous research in youth (46) . However, a diet high in fat was associated with hepatic steatosis but not visceral obesity. These data provide preliminary insight into the complexity of the association between dietary factors and impaired lipid partitioning in obese adolescents. More-comprehensive experimental trials are needed to clarify the individual roles of fat, carbohydrate, and their constituents in the pathophysiology of impaired lipid partitioning in obese adolescents. Regular fiber intake is associated with an array of health benefits including reduced risk of obesity (47) . Data presented in the current study support previous studies in youth (18, 19) by showing that the odds of central obesity are increased in obese youth with low fiber intake. Surprisingly, daily fiber intake was not associated with hepatic steatosis as seen in other crosssectional studies in youth (16) . These findings suggest that fiber intake may influence metabolic risk in obese youth through an effect on visceral obesity and reinforce the notion that distinct dietary factors contribute to the development of visceral obesity and hepatic steatosis.
The current study has many strengths, including the application of objective measures to assess hepatic steatosis (magnetic resonance spectroscopy) and visceral adiposity (MRI), adjustments for multiple confounders, and the focus on adolescents in the earliest stages in the development of fatty liver disease. Despite these strengths, there are limitations that need to be addressed. First, diet was assessed by using a food-frequency questionnaire that relied on the recall of dietary intakes and habits (31, 32) over a prolonged period and may have been less sensitive than daily food records or recalls. Second, this study was a secondary analysis of data for youth enrolled in a larger trial. Therefore, the study was not designed specifically to assess the associations between dietary factors and fat partitioning, and it is possible that the study was underpowered for more robust analyses. Third, the analyses were cross-sectional, and therefore, causality could not be determined between dietary exposure variables and obesity-related outcomes presented in this article. Fourth, socioeconomic status was not assessed and, thus, not adjusted for in the analyses. Finally, because the sample largely consisted of white subjects and girls and was restricted to individuals who were overweight or obese and physically inactive, the findings may not be generalizable to the general adolescent population.
In conclusion, to the best of our knowledge, this is one of the first studies to investigate the impact of both dietary intake and habits on lipid partitioning in overweight adolescents in the earliest stages of fatty liver disease. The findings presented provide insight into the dietary determinants of fat partitioning in overweight adolescents and suggest that specific dietary factors may be important modifiable risk factors. These results provide clinically relevant insight into the role of fat and sugar as dietary determinants of one of the most common liver diseases affecting adolescents and adults (1, 2) . The findings support limiting fat intake to within recommended daily limits (20-35% of energy from fat), increasing the intake of foods high in fiber and low in added sugar, and reducing the consumption of fried foods and sugar-sweetened beverages to aid in the prevention of hepatic steatosis and visceral adiposity in overweight and obese adolescents.
We acknowledge the adolescents and their families who volunteered their time for this study. 2 Consumption of fast food $2 times/wk. 3 Consumption of fried food $4 (scale 2-8). 4 Soda intake $2 cans/wk. 5 Sugar-sweetened beverage intake (included soda, fruit drinks, and sweetened iced tea) $9 (scale 3-17).
